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Abstract Clinical utility of prokinetics in capsule
endoscopy (CE) is not clearly established. The objective of
this prospective, randomized, single-blind, controlled trial
was to determine if metoclopramide is useful in CE by
increasing the rate of complete enteroscopy. Ninety-five
patients referred for CE were randomized to no metoclo-
pramide (group B, n = 48) or 10 mg metoclopramide
(group A, n = 47). Complete enteroscopy was possible in
38 patients of group A (80.9%) and 37 of group B (77.1%)
(P = 0.422) with two cases of gastric retention in group B
(4.2%; P = 0.253). Median gastric transit time was 26 min
(1–211) in group A and 28 min (4–200) in group B
(P = 0.511). Mean small bowel transit time, calculated
after excluding 20 patients with incomplete enteroscopy,
was similar in both groups (221.2 ± 89 min vs. 256 ±
82.2 min; P = 0.083). There were also no differences in
the total number of findings (group A 4.5 ± 4.7; group B
4.7 ± 3.7, P = 0,815). Administration of 10 mg metoclo-
pramide orally 15 min before capsule ingestion did not
significantly increase the rate of total enteroscopies and had
no effect on transit times. It also did not modify CE
diagnostic yield.
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Background and Aims
After a long period of development [1], wireless capsule
endoscopy (CE) was finally presented to the medical com-
munity in 2000 [2]. This new endoscope has significant
diagnostic capabilities and opened a new chapter in small
bowel examination [3]. CE has established indications in
obscure gastrointestinal bleeding (OGIB), suspected Cro-
hn’s disease and small bowel tumors, surveillance in
patients with polyposis syndromes, and suspected or
refractory malabsorptive syndromes such as celiac disease
[3, 4]. Its diagnostic yield is very good when compared with
other diagnostic methods, and has a positive impact on
clinical management [5–13]. However, the diagnostic yield
depends on the enteroscopy completion rates to the cecum.
Incomplete enteroscopy, reported to occur in 15–20% of
patients [5, 14], is affected by gastric transit time [15].
Some medical conditions such as diabetes mellitus,
functional dyspepsia, vagotomy, hypothyroidism, sclero-
derma, and some medications (e.g., narcotics) are known to
be associated with gastroparesis [16]. Advanced age, dia-
betes, and inpatient status have been regarded as ‘‘high
risk’’ for incomplete capsule studies [15–18]. Prokinetics,
by improving gastric emptying and small bowel motility,
might be useful, but their use as pre-medication is not
widely established [4, 13, 19]. In the study by Selby [15],
the use of metoclopramide was associated not only with a
higher rate of complete enteroscopy, but also with a lower
gastric transit time (GTT) and a combined gastric and small
bowel transit time (SBTT) [15]. Mosapride was also useful
in CE [20], but erythromycin had no effect on GTT, SBTT,
and cecal completion rate [21]. An ideal prokinetic for CE
would substantially decrease GTT and increase the rate of
total enteroscopy without affecting SBTT or reducing the
diagnostic yield.
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The objectives of this prospective, randomized, single
blinded, controlled study were to determine whether GTT,
SBTT, and the rate of complete enteroscopy in CE were
affected by the administration of metoclopramide, and
whether the putative acceleration of the transit time inter-
feres with the diagnostic yield of the procedure.
Patients and Methods
Patients
Between November 2006 and November 2007, 100 con-
secutive patients referred to a single tertiary center for
CE, all with negative upper endoscopy and colonoscopy,
were assessed for eligibility. Exclusion criteria included
age under 18 years, pregnancy, metoclopramide allergy,
cardiac pacemakers or other electro-medical devices,
swallowing disorders, previous gastric or small bowel
surgery, or known enteric strictures. Five patients were
excluded because they did not meet the inclusion criteria
(previous gastric or small bowel surgery in four and a
known Crohn’s stricture in one). The reasons for referral of
the remaining 95 patients were: OGIB in 62 (overt 34; iron-
deficiency anemia 28), suspected Crohn’s disease in 15,
suspected small bowel lesion in 14, abdominal pain in
three, and others in one (Table 1).
These 95 patients were prospectively randomized to no
metoclopramide (group B, controls, n = 48) or 10 mg
metoclopramide (group A, n = 47) on the basis of a
computer-generated, random-number table.
All patients gave their informed consent to the proce-
dures and all ethical and legal considerations were strictly
respected.
CE Procedure
Patients were given standard instructions for the procedure.
They consumed only liquids the day before the enteros-
copy, and fasted for at least 12 h. No specific bowel
preparation was prescribed. Patients allocated to group A
received a pill of 10 mg metoclopramide 15 min before
swallowing the capsule (SB PillCam; Given Imaging,
Yoqneam, Israel). Simethicone was added to the water with
which the capsule was ingested. Two hours after ingestion,
patients were allowed to drink water and resumed a liquid
diet at 4 h. All examinations were performed in a hospital
day setting. After 8 h of recording, the images were
downloaded to the workstation and were interpreted with
RAPID software (Given Imaging) by one of three experi-
enced endoscopists, unaware of the patients’ status
(metoclopramide vs. control). An interim quality analysis
(not published) revealed excellent agreement between
these three endoscopists, confirmed by a recent study of the
use of a dual camera capsule for small bowel endoscopy (in
press). All doubtful images were discussed and analyzed by
all three endoscopists.
The following results were considered in each patient:
completeness of the enteroscopy (the enteroscopy was
considered complete when the image of the cecum was
obtained), GTT (time taken from the first gastric image
until the first duodenal image), SBTT (time taken from the
first duodenal image until the first image of the cecum), and
total number of findings (TNF). These findings were clas-
sified, in accordance with their relevance to the final
diagnosis and following the definition of Costamagna et al.
[22], as diagnostic, suspicious, or failed/negative. Diag-
nostic findings determined final CE diagnostic yield.
The overall quality of small bowel cleanliness was
evaluated according to the scale proposed during the 4th
International Conference on Capsule Endoscopy by De
Franchis et al. [19]. According to this scale, optimum small
bowel cleanliness, defined as total absence of bubbles or
dark/opaque fluid obscuring the vision, was classified as 0
points.
Gastric retention was assumed when the capsule stayed
in the stomach during the entire recording time.
Table 1 Demographic data, reasons for referral, and co-morbidities
in the two groups
Metoclopramide






Mean age (years) 54.7 ± 21.1 54.2 ± 17.4 0.905
Gender (M/F) 19/28 25/23 0.175
Body-mass index (kg/m2) 24.5 ± 5.1 24.4 ± 4.6 0.967
Indication for CE (%)
OGIB 68.1 62.5 0.361
Overt bleeding 42.6 29.2 0.126
Iron-deficient anemia 25.5 33.3 0.272




Abdominal pain 2.1 4.2 0.508
Others 0 2.1 0.505
Co-morbidities (%)
Arterial hypertension 34 25 0.229
Abdominal surgery 23.4 25 0.523
Osteoarticular disease 17 12.5 0.370
Dyslipidemia 17 10.4 0.262
Immobility 10.6 12.5 0.515
Diabetes mellitus 6.4 8.3 0.512
COPD 2.1 6.3 0.316
Others 44.7 58.3 0.130
COPD chronic obstructive pulmonary disease
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Statistical Analysis
Quantitative data were summarized as mean or median
(±standard deviation or range) if they were normally or
abnormally distributed, respectively, according to the
Kolmogorov–Smirnov test. These data were compared
using the student t-test or a non-parametric test (Mann–
Whitney U test). Analysis of covariance involving meto-
clopramide administration as independent variable and
GTT, SBTT, and TNF as dependent variables was also
performed. Categorical data were presented as a frequency
(percentage) and analyzed by use of the Pearson v2-test or
Fisher’s exact test. A P-value of\0.05 indicated statistical
significance.
Statistical analysis was carried out using Statistical
Package for Social Sciences (SPSS) software, version 11.5
(SPSS, Chicago, IL, USA).
Results
Ninety-five patients were included in the study; 47 were
randomized into the metoclopramide group (group A) and 48
to the control group (group B). Demographic data, reasons
for referral, and co-morbidities are shown in Table 1.
The two groups were similar on the basis of all data
including factors already established as capable of affect-
ing GTT and rate of complete examination such as age,
diabetes mellitus, ongoing hospitalization, and/or patient
immobility.
There were also no differences between groups concern-
ing all medications including insulin, oral antidiabetics,
nonsteroidal anti-inflammatory drugs, platelet aggregation
inhibitors, antibiotics, proton-pump inhibitors, oral iron
supplements, prokinetics, antispasmodics, and narcotics.
The results obtained and statistical data from compari-
son of the two groups are listed in Table 2. There were two
cases of gastric retention in the control group (4.2%) and
none in group A (P = 0.253). After exclusion of the two
patients with gastric retention from the control group, the
median GTT was 26 min (range 1–211) in the metoclo-
pramide group and 28 min (range 4–200) in the control
group (P = 0.511). Twenty patients (nine from Group A
and eleven from Group B) were excluded from analysis of
SBTT because the enteroscopy was incomplete. These
patients were excluded only from this specific analysis
because the capsule did not reach the cecum and so it was
impossible to determine the SBTT.
Analysis of covariance also revealed no statistically
significant differences.
Optimum small bowel preparation (0 points) was
recorded in 55.3% of patients in group A and 54.3% in
group B (P = 0.545).
A final diagnosis was established in 23 patients in the
metoclopramide group (48.9%) and 19 patients in the
control group (39.6%; P = 0.239). Suspicious findings
were found for nine patients in group A (19.1%) and twelve
patients (25%) in group B (P = 0.331).
There were no cases of unnatural expulsion/retention of
CE in these 95 patients. No major or minor complications
and no side-effects of metoclopramide were reported.
Discussion
In the setting of small bowel disease, the use of CE is
widely accepted, but incomplete enteroscopy should be
regarded a major drawback of the procedure. We know that
CE fails to reach the cecum in 15–20% of the procedures
[5, 14], but higher rates of incomplete enteroscopy have
been reported [23]. Gastric retention and delayed gastric
emptying are associated with failure of the capsule to reach
the colon [15, 16].
Some methods can be used to reduce GTT, for example
positioning the patient in right lateral decubitus, placement
of capsule in duodenum using an upper endoscope, and
increasing battery lifetime. However, increased cost and/or
inconvenience to the patients are associated with these
procedures. In these circumstances, prokinetics should be
useful in CE [19], but several years after the introduction of
CE in clinical practice their use is not consensual and has
not been systematically recommended [12].
Capsule endoscopy was introduced in our unit in 2001
and we used metoclopramide as a standard pre-medication.
However, our complete enteroscopy rate was no better than
those recorded by groups that did not use prokinetics.
There are few prospective full papers about prokinetics
in CE [13]. Wei et al. [20] demonstrated the efficacy of
mosapride. In contrast, Caddy et al. [21] demonstrated that
the motilin agonist erythromycin had no effect on GTT,
SBTT, or the completion rate of CE examination, although
Table 2 Rate of complete enteroscopy, gastric retention, GTT,






Complete enteroscopy (%) 80.9 77.1 0.422
Gastric retention (%) 0 4.2 0.253
Median GTT
(all patients) (min)
26 (1–211) 31.5 (4–480) 0.324
Median GTT (excluding
gastric retention) (min)
26 (1–211) 28 (4–200) 0.511
Mean SBTT (min) 221.2 ± 89 256 ± 82.2 0.083
Mean TNF 4.5 ± 4.7 4.7 ± 3.7 0.815
Diagnostic yield (%) 68.1 64.6 0.443
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Leung et al. [24], in a retrospective trial, reported that
erythromycin reduces GTT but not SBTT.
Metoclopramide is a dopamine D2 receptor antagonist,
very efficient in treatment of stomach and small bowel
motility disorders, including gastroparesis related to diabe-
tes, prior vagotomy, and prior partial gastrectomy [25, 26].
The standard dose is 10–20 mg orally or intravenously,
three or four times a day [26]. This prokinetic relaxes the
pyloric sphincter and simultaneously intensifies the tonus
and amplitude of contractions in the antrum. Effects of
metoclopramide in gastrointestinal motility may reach the
sigmoid colon and high-amplitude peristaltic waves are
observed over the total length of duodenum [27]. It has a
rapid and good oral absorption, with mean bioavailability of
77%, a peak plasma concentration at 56 min and a half-life
of 5 h [28]. It has a high safety profile even at an oral dose of
20 mg [29] and is readily available and inexpensive.
Selby [15] found that metoclopramide increases the
likelihood of complete small-bowel examination in patients
undergoing CE. His study included a large number of
patients but was not randomized. In our randomized, pro-
spective, single-blind study we found that 10 mg oral
metoclopramide taken 15 min before ingestion of the
capsule did not increase the rate of complete enteroscopy
and did not interfere with GTT and SBTT. In agreement
with Selby [15], the TNF and the diagnostic yield were
similar in both groups, an expected result because of the
absence of interference with SBTT. It is important to notice
that in our study the patients were not submitted to any
specific bowel preparation, a potential misleading factor
because some bowel-cleaning solutions could positively
affect intestinal peristalsis, and that the two groups were
similar with regard to different variables that might affect
results from the study. To address the particular problem of
whether the acceleration of transit times by prokinetics
might increase the number of lesions missed by the capsule
we decided to use the number of all findings independently
of their relevance. There were no differences between
groups and metoclopramide does not seem to improve or
impair diagnostic yield in CE.
Before assuming metoclopramide is useless in CE, it is
important to say that we used a single dose of 10 mg
whereas some authors propose that a higher oral dose of
30 mg should be investigated [25]. Along with the dose,
and given the known pharmacokinetic characteristics of
this drug (peak plasma concentration after 56 min), the
interval time of only 15 min between administration of
metoclopramide and ingestion of the capsule is probably
not sufficient and also justifies further evaluation. A longer
interval time (45 min–1 h) could eventually be more
efficacious.
Metoclopramide might also be effective in some patients
groups, for example diabetics, older patients, and those
with limited mobility. Larger doses of this prokinetic, or
intravenous administration, might be needed in these
patients.
Two cases of gastric retention occurred in controls and
none in the metoclopramide group. Only with a much
larger sample would it be possible to determine whether
this prokinetic can prevent gastric retention. Another field
of investigation is the potential use of metoclopramide
administered intravenously when, with real time view, we
detect a delayed gastric emptying of the capsule.
In summary, the results of our study suggest that the use
of 10 mg metoclopramide administered orally 15 min
before capsule ingestion does not increase the rate of total
enteroscopy and has no effect on transit times and so,
probably, is not useful for CE. Studies involving a larger
number of patients, administration of larger doses of met-
oclopramide (20–30 mg), a longer interval time (1 h)
between administration of the prokinetic and the ingestion
of the capsule, and intravenous use in cases of documented
gastric retention must take place to definitively determine
the importance of this prokinetic for capsule endoscopy.
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